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O. Nedelec, J. Dufayard. On the synthesis of CdH (or CdD) from Cd 5 3P and H2 (or D2 [3, 4, 5] EM is the excitation energy of the metal M in the first triplet state [6] . Dg(H2) and Dg(MH) are the dissociation energies of H2 and the hydride respectively, from the ground state v = 0 [7] .
According [10] . A continuous flow of gas (H2, D2, N2, He) can circulate through the pentode. The pressure isgiven by a Pirani gauge calibrated against a Macleod gauge. As the observed region is not at the same temperature as the gauge, the pressure will be the same everywhere on condition that the mean free path of the molecules is smaller than the diameter of the tubes of the pumping system [11] . From total cross-section values [12] we deduce that it is actually the case if the pressure is greater than 10-2 torr. The density of molecules is inversely proportional to each local temperature.
The light issued from the inter-electrodes space is focused on the slit of a Jobin-Yvon HRS 1 monochromator. We use an E.M.I. 9558 QB photomultiplier.
In order to measure the temperature in the observed region, we add a small quantity of N2 to the gas in the cell. We observe the B 2L u 1 __+ X 2Eg , 0 -+ 0, R branch of N' whose lines can be easily separated. The maximum intensity occurs for the R9_10 lines which corresponds to a temperature of (700 ± 50) K, as B =2.0. The head of the R branch has lines which coincide with those of the tail of the P branch [13] . The calculated relative populations at 700 K show that the effect of this overlap is negligible for R greater than 5 and the calculated intensities agree with the experimental intensities in all the band. The temperature measured is the same in the various conditions of our experiments. Figure 1 shows the variation of the intensity of the Cd resonance line with the accelerating voltage. When a substraction of 1.5 V due to contact potentials [12] is made, our low pressure curve 1 a resembles the curve obtained by Zapesochnyi and Shevara [14] . The (Fig. 4) . The values of the transfer cross-sections and of the metastable lifetime must be adjusted to obtain the right shape of the curves, for instance at pressures lower than 10-1 torr. For the transfer cross-sections P1 &#x3E; Po (for which DE N kT), we take the detailed balance [11] into account. In table I we give the values of the reaction and transfer cross-sections used with the system of three eq. (2) to obtain the curves of figure 6 . 
TABLE I
Reaction (J ii and transfer (1 i -+ j cross-sections in A2 used to obtain the curves of figure 6 An obvious cause of uncertainty at low pressure is that the lifetime of the metastable state cannot be sufficiently similar in the experiments giving i, Iel., I.,t., because of necessary changes in the geometry of the observed region. What remains important at this stage of the work is that 61 must be much greater than 6o and U2 and its order of magnitude may be considered as correct :
The energy separations between consecutive rotational states in H2 or D2 (Table III) In several cases AE is negative (Table II) , and the reaction (1) [9] .
The experiments described in this last section are made difficult by the fact that the same electron beam is used to provide the synthesis and to excite the hydride. These two functions may be separated by using a dye laser to excite the hydride. Such experiments are in progress and would allow us to develop experiments presented in this paper as a first approach.
